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A resin-encapsulated csp rxm. 

Ehapea in "oord.nce with , 

two-step etchino process i„ . 
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semiconductor chio in • " th " ° f a 

terminal columns navi • 
-h- i thickness as that of 

^e lead frame blank and k ■ 

— .L I ' lnCe '" Uy ~- " <" 

be",, "dapted to be electric, 

the terminal columns beino a ,„ „ 
inner le.ds in , k 0 ' ,tS^d • ° f th « 

Action n " CtiM 0tth05 ° nal " 4 

surface opposite the surface a* ^ , 

-h. the lead -' rame on which 

^e semiconductor chip , s mo 1Ch 

the terminal columns 



:n< v; 
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hav in9 tergal portions srtansed ^ ^ ^ 

«h. portions belng nads 0; solde 

;;r: " !ernany — - — 

«» "captation resi „ „ their outer sidM _ ^ 

«~ chip at lt . S0Ifa „ hayi 

insulating adhesive. a „ d 

«"n 9 .d betueen th . . eleCtr ° ae P °" 1 °"' «»ln. 



' """-encapsulated csp 

device ln >. t P semiconductor 

" * n " hlch • f„„e shaped in accorda 

accordance with * 

^wo-step etching process in « w 

y process m such a manner tha- a rh,„u 
of inner leads is th/ thickness 
iS thin ner than that of the * 

^ encapsulated wl . h an . 
-nner that i t , •"«P-»1«1„9 resin in such a 

" is substantially the same as that of * 

~ ctor eh. ln si2e , the lead f _ inJu - 

- ;::ir; avin9 a — — „. 

terminal columns havino -h- 
the i. ad , thlckne » as that of 

C - ead fran * blank and be«no inr. 
inner leads and 1 —orally com)ec . ed ^ ^ 

ieacs an a also beino 
onnec.eo :o an external circu<-. 

-• w <e terminal columns b p- m • 

D e-ng disposed outside of the 
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— i. n il T"° n ° rthOSOnal 

"»"°"""tor chip is mountM _ -*«• -* 

^Jitr -terminal co^umne k** • 

x 7 d — - .nc.p !ua . tl „, r* 5 

Portion of the tlp , , 

=ol«„, bein , expojM 

encapsulating rMln „ .... y trough the 

at the outer sices thereof ; anfl . 
the S e miC o„ auetor chip ac i;s ^ 

■—..i*. a d h.sive a„ d th 

— connect. 0^11^ 

*P» °* the inner leads by v ires . 

3 - The resin-encapsulated CSP tvn. 

^vices of clai m 1 or 2 K ^ •••^conductor 

Pad, and the • ^ lM- ' £r — ha * ■ «• 

* and the semiconductor chin 1. 

that electrode ffi ° Unt<!d ^ SUCh * 

electrode portions thereof are *rr. , 

«• A resin-encapsulated CSP 

—h e lead shaDM ^ " — <uctor oevice i„ 

.tch in , pr « ess ,„ such ^ " ™"" Wth . two-,t. p 

— th in „er the, J,"^ ^ ' " ^ 

— - - 1 f - - — - 

• 5U ^a.. r .g resin in such a 

ULn a manner 
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it is substantially the same as tha^ - 
semiconductor chip i„ size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having ^ ^ ^ ^ 

the !..„ frama blank and being inte9tany cMnected ^ _^ 

leads and also bein9 ^ ^ >j#ctriMi 

connected to an external circuit; 

t»e terminal columns Oein, disposed ou:sida of 
inner le.de i„ such . ^ ^ ^ ^ ^ 

— r leads in . direccien otthosonai ^ a tMcknass _ Kise 
erection thereof, c e terminal columns baing „ ounted on 
the surface opposite the surface oi the lead frame on „ hich 
the semiconductor device is mounted, the terminal columns 
hevin, rerminal portions arranged on their tip,, 

the terminal portion, being mad. o, solder, etc. and 
exposed , xt . rnaily thtO09h eneapaulatin9 r(sin 

the termin.! colms .„ 
the enc.pa ul . tin , resin „ ^ ^ ^ ^ 

the semiconductor chip being nountad ^ ^ 

leeds by bumps arranged on one surface o< th. , 

ur4flCe of semiconductor 

chip. and the semiconduc-o- ,->.<„ .. 

■°- ch tP being electrically 
connected to the inner leads. 



5. A resi.n-encapsula-.ed CS? tv 



pe semiconducto: 
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"vice in wMch . le ad fra TO shap . d in accoraan=e ^ . 
two-step ncM„ process in such . that a tMeta ^ 

which is encapsulated vith .„ encepsul.tin, resin .„ , 
-nn.r that it u substantially ^ that o ; ^ 

semiconductor chip in si2e _ the i#>d 

inner lead, navin, . chickne „ , Mll , r th>n ^ ^ 
lead frame blank; 

"""" " 1,m " S "» — thickness as :nat of 

=»e Lad f r . M blan „ and bein9 incesrijiy _^ _^ 

Lads and . lie being aaaptea „ ^ ' 
connected to an external circuit; 

the terminal columns be . ng ^^.^ ^ 

!-« l«d. in such a manner that tbey a „ coupiM (e 
inner leads in . airectio „ ^ ^ ^ 

~rf.ce opposite the surf.c. of th . ^ 
the semiconductor device is meunr.d. th . t . mlna , ^ 
..posed external!, through t „. ^ 

• Portion of tips thereof to se-ve as -.-„, , 
d ' * as -ersunal portions; 

the semiconductor chip bein 9 mounted on ^ ^ 
>V bumps arranged on one surface thereof . and ^ 

semiconductor chip being e i, c . r<r ,., 

y e-iec.rica.ly connected to the 

inner leads. 
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• The re ai „-enca psula «a csp type 

«« have . recti „, uUl cross . sec:io „ al shape ^ 

-«* faces respectively pr ov ided „ ith a f itst 5urfa „ , 
-con. SUIface , . tMrd jurfaee _ aM a ^ • 

Z S T" bein9 opposite to th « — ■«« - 

one s ucface of the „ Mining portjcn ^ 
»n. r laad h , ving th , _ cMckness ^ ^ ^ ^ ^ 

««. and th « third anfl fourth surfaces ^ 
-cave shape dep „ ssed ^ ^ ^ ^ ^ 
•eaa . 



[DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD OF THE INVENTION] 

The present invention relates r-> a 
sefflirnfl , relates to a resin-encapsulated 

» — uce a„ d thua ,„ . xe<llMt _ 

efficiency. More particularly th * „ 

. elate y ' the P'«««nt invention 

to a resin-encapsulated semiconductor device 

le T alead Sh3Ped lna — ^ - *~ 

is thinner in a thickness - a — — 



25 



m;ss« v: 
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(DESCRIPTION OF THE PRIOR ART) 

1U sho.s to. coo f io„.-. tio „ „ f , 

rr*— — . 

«^^o mounted thereon F 
tnereon, outer lead* 

coon.ct.d to th . . ^ el '«"«">- 
«— «,„ r . lly uit „ the outer 

1130 for „, bonding wires 

" '^-My "ooectio, the tips of . 

»«* »M to to. bo „ ding pad ' "« ™« 

chip U20 ».»ico„a„ctor 
P «- . t. 5i „ encapsuiati „ 9 .^^^^ ^ 

-ect .he semiconductor chip i^O from 

stresses ana from ext ernal 

and contaminants. This r«.< 

semiconductor device afte ""-encapsulated 

-120 on the bonding pad 1122 

encapsulatino th manufactured by 

^tang tne semiconductor chip 2120 witn t . 
In th<s r*«<„ the re «in. 

»«n-e„c.p, ua . t , d ,.„,„,„„ 

°' tl>. inner , . eV1C . <! ' «»• ""»»>« 

P«s „„ of . " eq °* 1 <° <*» " to. boMinQ 

- - i^rrr cMp mo - - - - 

y auon °= a monolayer 
*rs ~ wayer lead frame used a« 

an assembly member of the r.. ■ 

-ce shown in ,g ' S ~^< semiconductor 

— ng pad mi J,* 3 <~ — the 

P 1111 for mounting tne semiconductor C h<p . h 

"»« leads m 2 to be Ch " P ' ^ ne 

triCaIIy c °nneeted to the 
semicc.-.d-.-ctcr device -ho e 

«-ne oute- ■ , . . . 

~ e - -ead • ._ 3 whacn is integral 



!»:•$« 
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with the inner lead m2 and adap ._ ed ^ ^ ^.^^ 

connected to the associated circuits. This also i^lZ 
— oars serving , s , dam uhe „ ancapsula:;ng ^ 
semiconductor device with the resin. a „d . frw „„,.. .„ 

f»m,ed iron, a highly conductive metal such as a cobalt ^ 

m >»°*>- copp.r- b .s,d .Uoy h y a pressing 

working process or an etching process. 

Gently, there has been growing deniand ,„ 
■"iniaruriration and reduction in -.„ ictnass „ 
encapsulated semiconductor device employing lead 

"e lead frame monastic le ad frame pack,,., ana 
the increase of the „ umb er or terminals of resin- 
•ncapsulated semiconductor package as electronic 
•PP.ra-.uses ,r. m in i.t„rir.d pro , ressively ^ ^ ^ 

« «*• Oration of semiconductor device increase 
progressively. T hu. 

Thus, recent resin-.ncapsgl.ted 
..micobductor package, particularly % usd . pl . t . 

P.ck.,.,orPs, and thin , uad flat packages ^ ^ ^ 

a greatly increased number of pins. 

Lead frames having inne- lo^wo 

g xnne. leads arranged at small 

pitches among lead fv am .. 

r.ames for semiconductor packages are 

fabricated by a photolithography , tch . nfl 

y epni*. etch.ng process, while 

-?ad frames having inne- io aH e 

g mne. .eads arranged at comparatively 

large pitches among lead 'v ampe , 

--ames for semiconductor packages 
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«. ^«c,te d by press UCIkin5 

. ^ „ unbec of fine — « 

■ ^eaas to be used 
*o«ung semiconductor packaa*. 

Pins are fabricated h k """^ ° f 

" ted by Meeting a blank of a -w lckn ... 

the order of o 25 ^ " ° n 

25 to a " etching process on. 

working. Process, not a press 



6tChin ^ P"«ss for forming a lead f 
^ner leads win be d 
-erence to Fig 10 , 

— -10 a t L ^ 3 COPP6r 3lIOy - « — ^ 
* a thickness on the orde- of 0 « 

*>- . i- f r ame) is clesnea pe _, ec . ° f °- 25 - 

Ph=»r„ ist . such ,, a Pe "* C " y >">■ "»". a 

uc « as a water-soluble casein ~x 
containing potassium „■ k Photoresist 
y potassium dachromate as a • 

^"ad i n photoresist r, 6 is 

pwcoresist films 1020 over -h. 

*-ne thin f<im as sn ^ SUrf3CeS of 

~ im as shown in Fig • oh tk 

«!• are excess ' phot °*«"t 

^Posed, cnrough a mask 

Pattern, to liohr Preoetermined 

° light emitted bv a hi«h « 
»*h nigh-pressure mercury lamr, 

and the thin sheet i« < P ' 
sneet is itmessed i d 

development to f orni , developer f or 

rorm a patterned photoresist * ••, 
^ow„ in Fig . 10c Then W 1030 as 

oe ' to a hardening orocess 
«*. - .„ . tch .„ t co 4 ™ - 

- «- — P o„ io „ s T^T" ;he ,ftin sheet 1010 

rr)e wh:n sneet 2010 

"«h the patterned Dhoto .. . COated 

Photoresist films I0 20 so tha . • 

so that inner 
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20 



15 



m Fag. iQd- s " ov - 



20 



■ ... .3.. P « d . te ™ ined are , s o; the fr>me •• 

«sf, a d amJ „ ried P b. in , 

the inner leads * • K w ° 

- z r; ;; piedet ^ d ~ *» 

oe, and the di*» ^ = 
ebbing Drocess th ^"ssed. In th . 

v precssi, the etctmnt etches rh. ... 

direction „, k S "" t in b °=" 

the major surfaces as shown in r ig 10 . . 
etching proce „ . ' lg ' 10 du ""9 the 

the outer lead hayi — •* ^r ming 

tMCness of the thin „ 96nermy ' th * 

the than sheet must 5e about 

ebove. Furthermore, the width of t - . 

-h. 6 lnner leads »ust be in 

whe ra "9e of 70 to 80 In. * ow 10 

th. successful wire bonding when 

the etching process as i llus _ 9 *" 

in fab~ca-n 9 B , " 10 iS 
.ow.ng a lead 

a thir. sheet of . sman 



• V«^o v ... : 
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inner : aaas „. fMMd fcy ^ ^ ^ ^ 

th.r. of ara mufM n a pUcn of o ^ - 

However, recenr 
i , . ~»i.t»r. r.,i B -. n<: . p ,. J1 ,.. d 

r;r in the «. ...... 

«. »« . 1Md fra „ e s , fabiicated by proeessi 

:;:; r ieaas - - • - — - - ^ to 

: ; ; r ent ptoce "" - . — 

l r ction of the tMckDe - ° f <- — « «o 

^.d, arta „, ea at very smaa picihes ^ 
d „ ethM prevlously propesed to ^ 

Z SUb3eC " " " - -«» « 

p, „ I" redUCl "' — ■ °< portiohs 

- «*. s„.« co„e sp p nai „, th . laad> Qf 

.« by half atchl „, o _. ptessins ^ ^ 

-.r laaas by atching ^ 

zr r~ - — o, p„ tien 

"""" :o "» — — »y — s , .x.„ pl .. 
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smoo t h„ ess of t„a su.-fac, of , 
-satisfactory the . Pla " C ' 3 e » 

trame accurately for K^-t- 

5 „i bonding and molding a-* 

3 Platemaking proces , m w *a-ng, ano 

« process must be reDeat-ow • 

— P «ce SS intricate ~~ r:r ng the iead 

— a Platemaking process ^ - - essary , c 

^e portions of the thin „ " ^ thiCk " e « of 

the thin sheet corresponding to th* ■ 

leads is reduced by half mte .»- """^ 

y nai * etching before e.,w • 

— ' « .„ ecehin , process «- thin 

*»<«e,ta. Thus chis " f "" e '"^""n, proc _ 

has „ ot w b PreVlOUSl) ' P — «CM„, „a ctlod 

Meanwhile, th»r« w 

— . ;r ronic ap ™- - 

-1th a ..„„ . " " PrOP °" d is eneaps.iatea 

— in *n such 

* ucn a manner tha- 

rco l e "^conductor chio -ru 

«P has the following advantages. 

U First, where the nu.nbe- o* 

o. pms of the CSP is equal 
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— . c SP enables . _ rksbie s ;~ — 

mounting area *c C ' lon in sh« 

y are a as compared m i-w^ 

^ BO zo OFP or BGA. 

2) Se cond, if the csp 

or BGA " eaSed ^ the Qr . 

° r In the case of the OFP , 

PraCtlCal 

2ess when considering the length of the M ,„ 
or substrate and tk . Package 

' ^ P1 " nu ^« ^ 30< or less if . h 

-*« 2eads are arranged at a pitch of 0 5 nun " 
—3 -ed to be arranged at a P i tc , of ' 
-crease the pin number, but - hls c " 

-unting the 

9 the semiconductor packaa(l 

<™ y . ln fabrica . ;;*'• " - "<» 

- — arr . n ,. d at a ; ' « - — 

«"««»«■ Tb . B0A was - ass i. 

at a wid^r w ar «y> and arranged 

" Pltch - th ««"y «*,«„, , dU . 

— o„ tb . ts „ p „„ u ; e - — ™ — cue 

c r . * ie *- - he dimension of 

5 GA reaches 30 to 40 mm 6 

w - -nar an jpDer , 
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Pi- in t „e case „ tht csp in u ^ ^ 
. wmch externa" 

terminals are bunted in the shape of two-dm* . ' 

—ay on the back surface of the CSP D « t - 
c ^ J,e pizcr.es of the 

5 eternal terminals can be increased «„ 

increased in accordance with -h» 

concepts of the era m 

tne BGA. Moreover, in the CSP rh- 

p ' tne overall 

• efl0U S ° ld " in ' « * .—.«-. « in the BGA . 

y tlme - w ^re the clock -ate 4. < 
«»• OFF 4 S proM . " " ^ ° f "0 MHZ, 

-s problematic in transfer into the package. The 
« — a shortened interconneccien 
advantageous. Accordingly, the CS* is „ 

of - h- S? 13 adv antageous in view 

°f -he mounting effir-< D „ 

6fflClenCy ' buc " needs to be narrower in 
the terminal pitch uh .» 

ine . considering a demand for an 

—ease in the numb er of terminals. 

Thus, the present invention «, aimed *" 
resin ed to Provide a 

resan-encapsulated semiconductor device emnl • 

which is capable o* mee ' ^ 

—ration and m.eas /d ' 

mc.eased terminal number. 

{MEANS POP. SOLVING THE SUBJECT MATTERS ) 

A resin-encapsu'atArt 

P «-ated semiconductor d «v< c « 
accordance with the D - ese „ . 

* * av ««ion is a resin- 
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10 



20 



-, psulated cs P typa se „ iconductor devlc , in uMch a 

» » — « «*.« . thi c k „« ss inner ieads is thinner ; an 

— of the lMa frame „ d wMch Js encapsuia:M 

- - « * . „„ iconductet chip ; n 
«*. 1M< ftame incluai „ 9: inner uads havi 

co lumns having the thic|tnass >s 

- and being integrauy cennacced ^ ' 
ana also bai „, ao , pcea ^ ^ #1 

entered to .„ axternal circuit . " y 
be .„ 3 -< the columns 

°— co thickness .„ iae dirac . ion 

::r ~~ — ~ - - — « o PP o Slta j 

that the terminal columns a ~e eMO »H 

tK . exposed externally through 

the encapsulating resin 

semi „ " their ° Uter Sid «' the 

semiconductor chip at it, 

(pacs) being mounted on -k. 

on whe inner leads by means of an 

insulating adhesive ., H • 

c ' and zhe o i P< — ^.^^ 

--ec.ode portions being 



1 5 
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—over. . „ si „. encapsulated ^ ; ' 

accordance with rhe 

«h the present invention is . 

encapsulated CSP " 

type semiconductor device in which a lead 

frame shaped in accordance with a two-step et h - 
- a ma nner that . th - „ 9 Pr ° CeSS 

that t ° f inner ICadS iS thi — than 

of the lead f ra me and wMch is encapsuia 

substantially the same as that a , • 

size . semiconductor chip in 

" -e lead f ra me including- inner leads ha 

terminal columns having the same th ■ „ 

lead * thickness as that of the 

■lead frame blank anH • 

i— J 9 "" y " nnect " » "» 

~. d 0 ^ — " - —an, 

to an external circuit- t t, a . 

disposed outside of - h • 

ney are coupled to the inner leads in a direction 
^ thlCk "~ — thereof, 

IT ; C ° 1UmnS bCin9 ~ - - ~ -site th 
. SUrfa - °" ^ -e semiconductor chip is 

runted. the terminal columns b . ■ 

w bein9 e *P°sed externally 

through the encapsulate resin at rh • 

- «sin at their outer sides- rh. 
semiconductor chip at its Sl w 

P t its surface having electrode portions 
'Pads) being mounted on th. Potions 

6 lnner 2eads °y »eans of an 
-nsulating adhesive, anrt u " 

and the electrode portions being 
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«ra„ ged between the inner ieads 
• «. tip. of the inner leads by wires _ 

In the resin-encap Su i aC e d CSP CVB „ 
^vices as described „ "miconductor 
described above, the lead frame has a 
5 «"d the semiconductor chip «. m 

^ir electrode ^ 3 = h « 

electrode portions is arranged between -h • 

leads and the die pad. ^ 1BMr 

- rurthermore, . resin-encapsulated semiconductor device 

" aCC ° rdanCe ^ «- —nt invention is . J 
encapsulated CSP tvno reSin " 

° CSP type semiconductor device in „k ■ u 
frame shaped in hlCh 3 Iead 

P6d ln ac «rdance wi th a two-step etchi 

- a manner that a thickness , • Pr ° Ce " 

tnickness of inner leads i« ,w- 
thai of the lead * thinner than 

lead f rame and which is encapsulated with 
encapsulating resin in 

substantially the """" ^ ll iS 

th « same as that ft f a 

size, the lead f ^conductor chip in 

z rr. r.- 

iMd. .„c , connected co t „. 

— - i z;;r. ° * — 

external ci*-cuSr. , w 

«*« «*y «. ~u Pl . d t 7. " " SUC " a "*""" 

inner leads a d«r.eti«« 
ortnogonal r „ ... , u -rection 

.hic,ness-wise direction the-eo' th 

terminal columns being mounted ^ ' the 

"■«.<, on the surface opposite the 



H-5599 OS 



15 



20 



25 



of the lead ^ ^ 

" mounted, the r . ••""conductor dev- ce 

' the te ^al columns havino t . • 
arranged on their tips- th 1,11:131 

— etc and t6rminal P ° rtiMS ^ — 

5 ^ e *P° se d externally -L 

5 encapsulating resin c k trough =he 

y resin such that tho 

~ — — - «c. PS ;/.;:r coiumns a - a 

outer sides; the P«"«tang resin at their 

™e semiconductor ch<« k • 
in »" leads by bumDS MP bei " 9 m -^ed on the 

y Du ™Ps arranged on 

semiconductor chiD „ SUr ' a " °' "» 

» ..... ■ th * «»icond„cto- 

«rtr psul, " d — - 

the present invention 
enca psulated ^vention i s . resin . 

5P semiconductor device in 

^ Sh ^* *» accordance w ith a 

i" a manner th -o-step etching process 

— ::: zr" u ~ —° 

encapsulating resin . " enca P* u iated with an 

* ireSin an such a 

substantially the sam* """"^ " that U *■ 

* same as that of 

Si **> the lead - r ame , , semiconductor ' chip in 

*•*— — 'Z :;rr: rr ie - a — • 

>,„ k •J^- » - - «. 

d< sp c S ed o u:siae """"" "" d. 

• inn..- i„ d , ;„ suc „ , .._ 



lumns 

in s «ch a manner 
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z: ;t beins mcun:ed ° n " e ~ 

»«.«. « :.. d f rame on „ hich tbe semiconductor dtv _ 
» «* teminal columns having termina; » 

wne semiconductor chin K a ,-^ , 

cnip being elec*-^rfliiu ~ 

* ^c_caily connected to the 

inner leads. e 

^;irL; — - — — 

"•^'.«»» p«v id . d „ ith . first 

-* ace ' a second su-fac* - . . , 

surface the ' S ° rfaCe ' * nd 8 '«»"h 

the farst "rface being oooosite to t s 
surfaro , ^ opposite to the second 

Meanwhile, the CSP 

SP type ""^conductor devices as used 
herein generally means res ,n 

"""-encapsulated semiconductor 
oevaces encapsulated with an 

an encapsulating resin in a 

manner that each of 

— • resulting structures is 
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rur thennore , in the r . si „ °-- 

««« in accoraance „ Uh ■-»«*«.„ 

rn the Present inve^i™ 
-^conductor chip is mounted on . * 

5 -anged on one surface of ^ - -,o s 

"face of the semiconductor chip and - 
semiconductor chip and ,k - 

P and the lnn « leads are elects- 
connected to each other Thus e ^ct. iC a„ y 

iz.zzz.zr 

10 [EMBODIMENTS) 

Embodiments of th» 

oi the resin-encapsulated 
"-vie in accordance with the D — conductor 

P " Sent inV6nti0n - 
th refere "« to Figures, i. First a ■ 

^odiment i s shown in r " St ' * <«.t 

■S view of the 9 3 " 3 "^-sectional 

"sin-encaosulated ...»« 
according to th. * semiconductor device 

9 C ° the flr « embodiment of the D «,. 
Fig. lb is a 1 the P"sent invention. 

is a cross-sectional view of 
leads taken *i C * -° f the in »er 

- - - - - «. :: :v:tv:i; - 

T.1 100 depicts . resin . ' * r ' ferenCe 

" enC3PSUlated semiconductor 
*° 3 "Conductor chip, n, ow-.^ 

!20 wires, 130 a l ead f / 
• . urf _. -^-r leads, 13lAa 



25 



SUrfa "' ^ a second su-ace „, A 
surface, l3:*d a fourth Sa ., a ^ 3 Chird 

- a:e ' 133 terminal columns. 133A 



22 
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tne "sin-encapsulated • 

connected to rho el ectricall y 
the second surface 13j ^ 

-ner l ead 131 . Thg . 2 . 

ctrical connection of rho 
encapsulated semil -„ rf the re sin- 

««niconductor device 100 to an 
Circuit is a ^K- n ex ternal 

achieved by mounting the re Si 
semiconductor device 100 « t • r "«-»c.p.ul«.d 
^•ric.l solde- on rminal P ° rti0nS «- of -i- 

— 130 used : I 3 Print6d """^ — - lead 
° « the semiconductor device ion 

iJJ « Dam ba*"s 136 

wth . resin H •« •* • - — 

Precede, by ltchi „, „ " ""^ «• 1«- 

— s Pediment, t k e i. ad , 
to such a shape as po . iS 

iea - - - — co ium :r ^ - 

n °' " 0U — to oe 
- 31 a thinness or <0Zm whereas 
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"» P°-»o„s of t „, Jead 

131 a t h ick nes S „,.„„. 

thickness of the l ead f or - e *P°nd in g to . f 

S lead fram « blank. The r in c , 
*"ds have a *i„ B • P °" the i™e 

a une pitch of o 12 m- 
* ■ 1 ^ itvn SO at 

5 increase in ~ c •chi«v« a 

« the number of terminals tor 
devices tk. s em:conducc- 

The Second fee denoted by the refe 
"lAb is a surface etched k numeral 
6 etcf >ed, but having a SU h„ 

~ « to aUo sy Kir . ' «« 

«««■ «- f « urth f , ces 13Uc ; boai "' th — «. 

aces 13iAc and 13lAd have a ^ 
«spe= tively . ThJs s „ ucturc «""«ed inner 

<"°" 9 h th. second ,^"7"" ' st ""5th even 

- . h T""" 10 "' 1 vle " tak " - - «~ 
»o 3S no ; c r ""' orcin9 tape !6 ° - •«•— 

not to cause twistino in ,w . 

by etch " a ,..„ 

"ith the semiconductor chin * 

uith • « b . lou He „. v Mp in 

their length and have a ,.„„ 

— o, t „ isting thereln i ;" tMm "«-« 

'•""cet. directs the Ued . ' b " " 
*hape . s shown "— 6 " "=""0 to have . 

»- — in a atat. ^ ^J""" 0 "- — - 

««« » - eo„n, c:1 „, [ , ^ I - 

P»--on ;3: 3 as shown in ri ,. 



... 
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6C,i '- ^" »— =3. are , ixed k , th . 

" - - » -n in rig . 6c(il) . T J ■ 

— .« un .,. CM .. ry ;or the fibric>u ;; ; 

encapsulated " Jle re sin - 

ted sem iconductor device a^ r 

: r ; e ::;;r or chip 

A method for th» *»k>- 

the fab "cation of . the resin - 
semiconductor device will reSin -*"«Psulated 

5a , . Iead f 

" -ching and from whi -bricated by 

— d by a cutt . — «ary portions are 

tips „ th . ' -»».* «».« 

' the mner leads a-e ] n „. • 

leads are *>vow ^ 

"WW.. T hen t „. ^ ' "^"^ "P.. «s 

nen ' surface o* 

110 having electrode "^conductor device 

electrode portions m f 0 ~.w . 
^"cted downwardly and . thCreCn i$ 

-ner leads , ^ """" ^ ^ 

"""conductor device no ■ 
mounted fixedly on , ne . 110 15 

Then, as shown i n P1 
. 3 JD ' the electrode DO - tinne 

electrically connected to the r "* 
bv 1PS of the in "er leads m 

fa y wires 120. Subsequently , 1 

y ' "emulation is carried out 



»»:»»< v: 
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. i:: — - ~« ~ ; 

y t,,e cutt '"9 Hne in the ,., d , 

ai «iy, the formino of -k^ 

-"--ing etching of the lead , ' ^ ^ 

y ox tne lead frame results in m,. 
The dam bars 136 . " thC " V1 ^ of 

136, frame portions 137 etf . 
lead frame no as eK tC ' ° f the 

as shown i n Fio a 
r-^ . , ri9 ' 6 are removed. Next 

terminal portion •)■>■>» «ext. 

Portion 133A made cf solde- is Mr 
outer surface . arranged on the 

-ace of each terminal column to fabricate a re ■ 
-capsular semiconductor device The 

133A serves to , terminal portion 

* C ° fac "itate connection of the 
encapsulated th * 'esin- 

Psuiated semiconductor device to .„ 

> „, °, l~ 7 s -—- «... 

p-ocs ..... ,„ lead - - 

— e --rst embodiment shown i n 
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2 - m Particular, the c-oss-*.^ • , 
8a to 8. actional views of 

to 8e correspond to a cross «. e -, *** 

ri 9- 6a, respectively. In r , oe „ 

5 - B — « —ns, 330 J ^ '** « 

°Penings, 850 first " ° P,niB '' "° second 

'«« concave portion, 860 second 
Portions, 870 fi»r * second concave 

0 flat surface, 880 an »r~* 

re spectlve)y . „ r Mt# . 
P«-.l. aichto „ ate as . „ n " 10Me — 

a iead frame blank Bin * ^ 
— ,Uo y ,„ d havi „ 0 , tM ^ «" °< ' «» 

d., ir . a patcern 15 th " k — °< — ..» «. 
Pattern plates. the resist 
patterned to f„». "srst f,l w 

for. resisc patternj s2 

-i-st opening 630 ,„„ havin 9 
C«.. CO " d ° Peni "' S ».P.=»v. ly 

• p,oc. ;;; '** i - - — •» - 

"p. or t „. in „ et lMds • M " '-!». t„. 

tninne, por:io „ . ' "Z^" « ^ • 

» „„ e .„,. ^.J", — '» ■ 

tn . tepin, proce5s „ a 
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» .e e tehed _ co ^ suf;icienuy ^ ^ - 

limited to an area -~ 

area -or rorming the fi-,* 

y u,e "ne portions o* the 

"p. inner leads . Thereafter _ both 5urficM o ; 

- <«. Man* 8i0 form . d wlth pa;tern ; • 

«*~ a „ Be . f .„ lc ehlMide soiotion 

rrr of 57 -~ c - * ^ ~ °< - *>~. 

of !ead fr,„ e blank „ b) 

«thou,„ both !urfaces of ie>d 

l«d !rm blank , !-,.„.. 

be con • '*'°"' an P«« ss „ ay 

: ted at the — - - — Mttfc forme 

;; h the resist ™ — o P en ing . 0£ . desired 

using an etchant selutien ^ c ^ 
Process is terminated after ob-ain- 

denrh w °b.a ina ng a desired etching 

^Pth at the etched inner lead f« — ■ 

why both , " 9i0nS - The "ason 

w »y both surfaces of the i MH * 

™« lead frame blank 810 are 
simultaneously etched, as < n 

t . this embodiment, is to reduce 

^e etching time taken i n a „ 

des . .. , secondary etching process as 

aescraoed hereinafter 

•he total time taken f e - -h e 
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P"-ry a„ d secondary etcMn? process#s ^ ]ejs ^ 

««. ««* on „„i cn resist p , tcern J203 ^ fo __- M 

"—"v. t„. sur ,. c . provided vl;h ;he 

> 850 etched at the fir*+ ~ 

the farst opening 830 is entirely coated w- h 

- etch-resistant hot-melt wax (acidic _ type ^ 

• — sac so as to fm up the first recess a ^ 

cover the resist pattern 820A (Fig. 8c). 

It is unnecessary to coat the etch~esis-ar- , 

-esas.ar.r layer e80 
over the entire portion of the sur'ac* „ 

sur ' ace Provided with the 
resist pattern 820A. However * - • 

" is Preferred that the 

. = layer ... be ^ _ r 

- «« et=„- r e sistant 1>y . r ,„ ^ oa 

Portion includino the fir., 

.tch r < 85 °- AJth0l " h 

•» « «•« .O.. ... «, a „ pl o y e d in lM . e ^ odi „ ent 

««■ ...» ,.,i st .„ c t0 th . 

etching action of the * r ~* 

SOlUti ° n and --—ining 
somewhat soft during etching may be used a 

9 y De used - A w *x for forming 
the etch-resistant layer sen • 

y r 880 ls limited to the 

aoove-mentioned wax, but mav h. 

fly be a wax of a UV-serting type 
**nc. the first recess 850 .~ h „ d ■ 

e ^ ned ov =■■»• Primary etching 
Process at the surface formed - h . ..... 

w-w.. .he pattern adapted to 
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<„, , t «- r . sl5ta „ t layer eeo _ it is nM ■•- - 

etch-resistant layer Ban a1 

Ver 880 also enhances the B .ch.v-.- 

conducted while keeping a hinh » 

^ng a high accuracy. t c i<s 

:: ::r:zr ,in ° — — 

e ' in the secondary e-<-h^„ 

y 6tChln 9 Process. The ; nC r.„ oH 

:::::: rr™ s th — — 

Ckl ° n of th * thickness of * ha lMrf „ 

-ne lead frame blank in -h- 
secondary etrhi n « whe 

zr Then - the j - d *- *~ *• 

-y etching process, the i m h * 
»^ ^ frame "«nk 810 is 

tne lead frame blank am *w 

tips 890 of • f ° min 9 the 

P* 890 of the inner leads (Fig. 8d , . 

The bottom surface 870 of each 
Br , 01 each recess formed by the 

P««ry etching process and parallel , k 

learf * P«allel to the surface of the 

lead frame is flat u~ 

eV6r ' b ° th sid * traces of each 
"cess positioned at opp osice sidfis Qt , 

"0 haye a concave shaoe de 

, nn . ^pressed toward the inside of the 

inner lead. Then, the i.,„ , 

'ead frame blank is cIeaned . Aft>ff 
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completion of rhm ^ 

01 the cleaning process -k 

la Ver 880 and "ch-resis-.a- 
° 0 ' and resist fil ms (resist M ~ 

a " secuentia.u , 820A and 8203 

c «-l> removed. T /.us, a lead * 
structure of Fio 6a • frame havi "9 a 

6a is obtained in wh^s . • 
5 leads a-* * h tips 690 of e - 

a.e arranged at a fine pitch T . 

-cn-resistant layer 880 „ ""^ ° f = he 

fl ' as achieved usina x 
—on serving to dissolve ^ 

6tChin9 in wnicn the . 

e9B *^ « two S e P a r a C e s- Pr ° CCSS " 

— ' - -eralj ^T^^ " 

6 — — i. ad V antage o ;r e : T" 
• — "n be obtained J J ^" ^ • -sired 

fabricate the lead , 9 meth0d Used to 

lead fra n.e 130 used in r h „ 
shown m FiQS - thS Prese "t invention 

93 * 6a anQ - 6b involves the - wo 
»«>od and the method for CtChi "* 

— rn fo^ed. In . ^ ^ — of each 

"1 accordance with , h . t 
"«•■>.„ of t „. Up „ ~thod; tn « 

— *~-.„« on . i;; ch o ;- t 7 i - <«- * «... 

-» «». Man* . thiMness r " example ( 

— « - =. ,„ a . clp oi:ch - • »~ 

*->« a •«>< bianh -.hleta... t 
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Jeaa Pltc „ p o; 0 12 Bi ' « 

occur in che fabricati 

«. s „ort in their le „ gth _ 
m U ,tr.t.d in Kg . 6a caj) 

who-. =-ec.y obt.med. Hovever. 

">«s. of th. compared to 

e " bMi -"- «» i-x U* Have . 
tendency for ^ave a 

"here the ti PS of f K a • 3te 

^ a conn ^ ^ ^ " 

' C ° nneCting "*« »1. as shown in Fig . 6c(J , Then 
the connecting memb er 13i B 6c <I>-Then, 
ember 131B, unnecessary for th- fabrication 
°* a semiconductor packaoe i. Nation 

«• Obtain a iead f °" * ~"" °' « 

lead frame shaped as shown in Fig. 6 a. 

In the case of * - 

«• p« 235 „ ' ' * ieaa ! — 230 ■ 

H^a <^:> as shown in figs 7a -»w 

*• «-p- by . tchina . b ' the -y 

y etcning in a state wh sr . , 
231B i s a 3 conne «ing member 

» « —n,.d on to. tips of : , e inaer iea<;s 

c r;:.:: * au ~ — - — 

SS8 - y P c -^on. in the shaoed . 

* u - e °c frame r.ay be cut 
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off. Moreover, Fig. 7b < s a , 

«oss-sectional v « ew . . 

accordance with . . . piated m 

ce with a Jlg pi ating process »nn^ 

are cut r>** _ - • w «~ns 

- ..v..: r;r '-;.r • •••• — 

6c are cut off r~ * -9 ■ 

° ff Co °btain the l ead fram* u . 

*»own in rig 6a a , * Sh ^ e 

-9- 6a, a reinforcing tape 160 ,* 
9enerall y used _ , ? 6 ° - Dol >^e tape, 

y used, as shown in rig. 6c f - e - 
reinforc^o - ano - Similarly, the 

9 kfipe is ais ° used in the case of 

unnecessary BO «, ° f cutt i"9 off 

c - " portions in a cr 

3 StrUc:ure shown in Fig. 7c whil- 

COn — -9 m ember 13l8 is cut *' " hlle 

*° obtain a shaDe . °* f by means of • Press 

^ape shown in Fig. 6c(i ,,. a e . 

chio ( S mo„„ ^ semiconductor 
- - s mounted on rh. i 

"^forcing - ape ^ ^ the 

n * ^Pe attached thereon. AJso 
semiconductor chin , mounted 
ch *P is encapsulated with - . • 

condition where the lead f * 

lead f rame stiU nas 

in th* lead frame used 

he """-conductor device of this 

* Width Wl s "«h-l ^ WMCh h « 

Wi s --ohcly more than 

c tnan the wid-K 

■»««.. Th. „»*,,. „ ana „ C - " 

1 "* "°" ">»" 

" n * at central nn~< 

of the tips when viewed 
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"P °< the inn . r leaa = 

°PPo.s it . sutfaees th "' 

""""ted t, a s.„i„„ auctor chlD , 

« "ire uoa „ 120B t . . ' Chlp ,no = 

i^OB, this embodiment* ni 
etched flat , the use 

M flat surface for wir.-s ,• 

In Fio 9 ""-bonding as shown ln 

a reference numeral l 3lAb de • 
«ched flat surface ^p iC ts an 

3Ce ' 13lAa * surface of a lead f- 
121A and 22 iead f ^me blank, 

* Ifl ' respectively -i 

— ««...«„,.. « J. is ly - api -" — 1» «. 

Proo„t y as ' * -«cu larly excane „ t uire _ 

• y ' " "ch.d net surface d„. 
■■ouohnese. ri „ . race not hav. 

w-^naij snows rha f 

<™ - -e 1M- f _ fabtica ; ' "> - «" -net 

in „ . ° SCCCrdi " 9 » P*~... 

".ip. I„ ch<J h " "'-"Pn-O " a S ,„ico„d U ctO.- 

case, however k^-k 

""> MIC Of the PPOSit ' °< th. 

the mner a.ad are !i. r k 

than th . t , a . *" »•» a width 

in a d<fit ' Cti ° n °' "» *«* l.« 

An addition to -m « 

of the tlp „ ]c " »»> th. opposite 

-n, th . s . ; n " — - th. ,. d 

-P.« y aa conpacea thjt o , " 

th. f irst .„„ " C "« "ch.d f2 .t s ur ;,c. „.< 

embodiment. Fi,.,, lv) 

ttp mo o.. „„. obtain , d U„ 

- "ears of a press and : s en s ^ickn... b y 

- en t>y etchinc • « u..--. w 

- s w --e-bonded to a 
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semiconductor / 

1 ChlP lnOZ sh ^n,. ln zhis 
Pressed surface of ^ • however, a 

" ° f the inn « lead tip , s no . „ 

' - he "^-bonding cn ei-h-- < 

opposite surfaces a w ° f the 

rtaces as shown in r,r, Q ,- 
5 9 " 9 ^ v >a or c.,,- .. 

°-.n „..„. in ,„ insofficient 

• P<»"»atid ,«.i lty . S " bili: >- «- 

d «i« of th. fir , t P s "'»t.d seaueonddctor 

Peulated semiconductor device of ... 
— «««. and 2c shous ^ " ««« 

'«>««"» of the 
lce ln accordance with 

' ls a view when vi*»wow * 

semiconductor device and ' ^ ° f th * 

ice * and Fia. 2K {« » 

of * terminal eo i """-sectional view 

rminal column taken at a Dos--- On 
«» Une A i. A2 of • ° S — corresponding to 

-ccordino to t s ^ Semicondu «°r device 

" g t0 the Edification is differed • u 

«»« embodiment i„ terninal th " " «- 

terminal portion 133. Ih . . 

Portion, ,t their tip, ,„ „ " rml "' 1 

<•«» «... The aorface o. th, '™ * 

* — -h aoider r s — — 

-—ted S e„ioo„d U oto. d i c ^"'^ 

«.«ib, S .d throoeh an " 

Sn an opening : ^ 5c 

device 10 OA of this mod- ic . * "-conductor 

-^cation , s identical to that of 
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6 fir " e "*°di me nt except , 0 . th. 

A resin . - :erminai P«tic*. 133 

'""-encapsulated semiconductor d . • 
accordance with » device < 

Wit " a second embodiment win n - • 

Fi9 ' 3 a ^ a cross ° e descr ^ed 

cross-sectional vi ew of a 

5 semiconductor device . """-encapsulate 

aevice according to ti,. 

cross-sectional view of an • 
-on, the iine A3 . A4 of theF . -° f a " -Ken 

of Fig 3 3 t6rminal — — n alon, th . 

depicts a resin ' 3 refe «nce numeral 200 

resin-encapsulat#rt • 

chiP , 230 : e r.— - — ». . 

,a a fourth surfac. 
,33. portlon '*"' »> 

- « "ca psul a ting ^ ^ ^ "5. di . pM . 
«* « «h.. iv .. and 260 , " " *«"'«" —a. 

- - — .^:;;;r;: c,p - in - — 

that th. , urf . e . m k< " " OU " t « « such a 

»» •» . .. r„; : euc:rMe p — 

— th. L fi " dly - — »«* »» 

—a. ,„ . nSUl ' tin ' — «» .3ec trod . 

11 are "ranged between th. « 

— to., portiMS ^ « I«* 33, Th . 

th. «. pad j;;- — — ".-n-^ 

inaid.. Th. ,..«.„„. 
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Portions 22! are arranged between the inner leads 23: ... 

die pad 235. Moreover, in the second embodimen- 
s-ilarly to the case of the firsc emo 0 d,ment. electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by hunting the semiconductor device 
200 on a printed substrate by terminal portions made o* a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. l„ this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the ^ pad 235, and the' die pad 235 and the terminal 
columns 233 are connected by the inner leads to each othe^ 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
P- and the semiconductor chip are connected together by 
^ans of the conductive adhesive and the die pad is 
connected to a grou nd line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

S-ilarly to the lead frame used in the f irst 
embodiment. the lead frame 230 used in the second 
embodiment is made of < 2% niOcel-i ron alloy. However, as 

have the die pad 235 anH ... 

Paa 235 and the inner leads 233 having a 

-hick-ess thinner than tha- ~* ^ 

tna. of the terminal columns. The 
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terminal col um „ s ea ch „ ave , tftick „ ess OJ 0 ,. ^ _^ 

I«d. are arrange .-. a pitch of „.:2 thereby 
"••"ng a de„.„, ,„ r the increas . d ^ ^ 

"■.•conductor de>ri "- "«nd surface 23Ub of ea- 

inn.r iead is tUt , such ,„„ <, easy t<> uir .. bond ,^ 

third and fourth aurfacea 2 31 Ac and 2 31Ad eiao nave a 
concave ahape cepr.aaed toward the insid . of [h . in „ er 
1«. Thia atructur, exhibit, a hi,h a,ren,th even though 
Che aacond f ac. ,u ir e bondin, aurface, ia n.rrou. Horaove- 
the fabrication o, the r.ain-enc.paui.t.d a.n,i conduct or 
Of the seco „ d e^bodi^nt i, carried out in 
accordance u it h aubatantiaUy the aaa,. proceaa aa that of 
the first embodiment. 

For examole, in a m«^<*- 

• m a modification to the resin- 

•ncapauiatad ae„iconductor device of the aacond .„bo di » enl , 
» cP-in, 233 c i s fot „ed on the tip of each ternin.i 

2 " " " —"cation to the f irac e*bodi„enc . 
The openin, t , p „„ uded extern , Uy ^ 

".an 2 <0 auch that the tip „, vin , th . op .„ ing ^ ^ 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment wiU now be described 
«...«• is a cross-sectional view of a resin-encaps.lated 
semiconductor device in arr^w 

accordance with a third embodiment, 
and Fig. <b is a cross-**-. 

sectional view of an inner lead 
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taken along the line A5 . A6 flf ^ <a ^ ^ ^ 

a cross-sectional view of a tergal column caicen along , he 

B5 " B6 ° f ««• In «»• a reference numeral 300 

oepacrs a resin-encapsulated semiconductor device, 3"; a 
semiconductor device, 311 pads, 330 a lead frame, 331 i^e- 
leads, 331 Aa a first surface, 33lAb a second surface, 33^Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad 
3<0 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the '< r ct 

•"" ot s "°"d embocii.ent „bove, the 

,KlMM " C ' K 300 *« .'C.^-.. with tM . third 

—««»« ihciude, b»ps 3n . bu „ ps 3n m mounted 

CMP 310 — i-er !..„. „, t0 „ ther 

to -.be „„, er etoodi „ ent _ elec „ icaJ 

«n„ec„e„ ot th . s . mico „ auctpr ^ ^ ^ 
«reu», is . cnX . v , d by „ ouncins semiconauctoi ^ 
• printed ,„b,tr.t. by t,r„i„.l porcions 333A mad e of . 
..^-.bherid sol d.r .„„ on tht tipJ of t „. 

terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 

embodiment is made of 421 n<~i, i 

«2% nickel-iron alloy. However, the 

*" ,! *° * •• M "~" then o.- =, e ,.*»,, 
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•« to «». , rame blank in thic|iness ^ 

r^nin, portio „ 5 „ her ^ ^ ^ ^ ^ ^ 

' «. _ tMek , sueb th>t th< frsM J - 

- — lMd . .„ „ tan9ed >t § pitch Qf ^_ 
-"«». . <e mand for th . incre , sed ^^^^ ^ ^ 

St,i " M " m ' deW "- "» ,ur,.„ 33!flb of 

; h 7V" d 33ls is flat - su = h th - *• » 
«.»- ,o Urth sur;aces 331Ac ana mAa ajso have 

s tructure cxhibits , high 

^th the encapsulating resin. 

for example, i n a _ . , 

>n a modification to th# fesin _ 

encapsulated semiconducto- devir* * w 

dev 1C e of the third embodiment 

an opening 333C is f 6 .,„, 

fo.med on the tip of each terminal 
column 333 as in the mod* *icat i« 

1CaUOn to ^ first embodiment 

as shown in Tic. 2 Th. 

pen.ng is pro truoed externally 
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"~ '** »« .»« «*« th . tJp ^ 

CP '" in « « th. terminal 333A. 

IEFFECTS or THE INVENTION) 

P«.«. invent ptovl0 „ , « si „. encapstla . e(i 
r iCM °"" -P»W «- nrioned X... 

* m " " hic " is "■>'"• « -tin, . a.„. M f0I tb , 

"™ 1 " 81 «- i. .*.»«« in „ OU „-.i„, 

efficiency. Furthermore, the 

the resin-encapsulated 
semiconductor device in accordance „ la thl , lm „, M d _ 
"t retire a proc , ss « cut[i „ g „ ^ ^ ^ ^ 

«" PS ul atM s .„ lcoMucter deviM w ^ 

>n that t„. outer iMas , t . b . rt _. M a proM ^ >sseciitM 
-h co P I.„, rity . In aMiUon ^ chMe 
"»n-.nc. psul . ted „ mico „ auctor ^ ^ ^ 

Interconnect ltn , th „ eomparea ^ ^ ^ ^ 

"hereby the semiconductor device can b. „ 

" can b « reduced in a 

Parasitic capacity an n ,k 

P«city. and shortened in a transfer delay time. 



